Mycoplasma sp., strain J, which is unable to convert mevalonic acid to isopentenyl pyrophosphate (IPP) will grow with IPP as a substitute for sterol. "4C-labeled IPP is incorporated into its unsaponifiable lipid. This unsaponifiable lipid was separated into three "4C-labeled fractions, all of which possess spectral and chromatographic characteristics of polyterpenes.
Mycoplasma sp., avian strain J, has been shown to lack the three enzymes required for the conversion of mevalonic acid to isopentenyl pyrophosphate (IPP; reference 3), yet it is capable of biosynthesis of mevalonic acid (7) and the isomerization of IPP to y , y-dimethylallyl pyrophosphate (DMAPP; reference 3). The existence of enzymes in the biosynthetic pathway to polyterpenes beyond DMAPP has been assumed, because IPP effectively substitutes for the sterol requirement of this organism (2) . The nature of the polyterpenes presumed to arise from IPP in this organism is not known. Hence, an attempt was made to determine whether polyterpenes exist in strain J grown with IPP in lieu of sterol.
MATERIALS AND METHODS
Three liters of organisms were grown as previously described (8) , except for the substitution of a sterile aqueous solution of IPP (Mann Research Laboratories, New York, N.Y.; 0.2 pmole/ml of culture medium) for sterol. Inoculum consisted of a culture adapted by two transfers to grow in the presence of IPP. After 36 hr of incubation at 37 C, the organisms were harvested and the lipids were extracted and purified by passage through a Sephadex column (8) . The purified total lipids were subjected to alkaline hydrolysis in 1 N methanolic potassium hydroxide under reflux for 30 min, extracted with petroleum ether (bp 30 to 60 C), and dried in vacuo at 45 C. This unsaponifiable lipid fraction was applied in chloroform solution to thin-layer plates of Silica Gel G and developed in 5% methanol in petroleum ether. Each fraction was eluted from the silica gel with chloroform-methanol (1:1, v/v).
Ultraviolet, visible, and infrared spectra were obtained for each fraction. Infrared spectra were obtained by examing liquid films on crystals of sodium chloride in a Beckman IR5A instrument. The other spectra were obtained in chloroform and petroleum ether in a Beckman DK2A recording spectrophotometer. Hydrogenation was carried out for 24 hr in glacial acetic acid with a platinum catalyst (5) . Lycopene (Sigma Chemical Co., St. Louis, Mo.) also was hydrogenated and served as the control. Complete hydrogenation of lycopene yields lycopersane, a saturated hydrocarbon (4) . The hydrogenated compounds were extracted from the reaction mixtures with petroleum ether; the extracts were washed with water and dried in vacuo. Petroleum ether solutions of both were subjected to gas-liquid chromatography in a Beckman GC2A instrument equipped with a ThermoTrac temperature programmer and a thermal conductivity detector under the following conditions: carrier gas, helium; flow rate, 85 ml/min; current, 250 ma; sensitivity, 1 lycopene (retention times: 26.6 and 27.0 min, respectively) when the diethylene glycol succinate column was used. The similarities of the retention times suggests identity of the two hydrogenated compounds.
Confirmation that IPP behaves as a precursor of the isolated polyterpenes was attempted by measurement of incorporation of 14C-IPP into the various fractions of unsaponiflable lipid as described under Materials and Methods. Cell yields were equivalent in each medium (ca. 30 mg, dry weight). The labeling pattern in the various fractions of unsaponifiable lipids is shown in Table 1 . Although no visible areas were noted for fractions A, B, and D in the mevalonategrown organisms, these areas on the thin-layer plates were scraped, eluted, and counted. Radioactivity appeared in fractions A, B, and D from organisms grown with '4C-IPP, whereas no labeling occurred in the same fractions from mevalonate-grown organisms. The absence of radioactivity in fraction C supports the probable origin of the cholesterol as carryover from the inoculum. Such carryover is noted when M. laidlawii is grown with sterol. At least five transfers are required before the total disappearance of trace amounts of sterol occurs. However, the amount of carryover sterol is insufficient to support growth of sterol-requiring Mycoplasma.
DISCussioN
Mycoplasma sp. strain J apparently synthesizes polyterpenes and hydroxylated polyterpenes in the absence of sterol when IPP is supplied to the growth medium. This conclusion is supported by (i) the necessity of adding IPP to the culture medium for growth to occur in the absence of added sterol, (ii) the incorporation of 14C-IPP into unsaponifiable lipid, and (iii) the virtual absence of such polyterpenes in sterol-grown organisms. Although unidentified apolar com- ponents appear in these organisms grown in the presence of sterol, they represent only a trace amount (<0.1 %) of the total unsaponifiable lipid (6) . In the present study these components account for half of the total lipid. Presumably these polyterpenes function in the place of sterol. These results do not represent merely dephosphorylation ofIPP, because terpenols with carbonchain length less than 40 possess different retention times than those observed (4) . Specific identification of the polyterpenes of strain J is not possible at present. To obtain sufficient quantities for analysis would require large amounts of IPP, a situation which is economically prohibitive. However, the fractions obtained can be identified tentatively as substituted C-40 polyterpene(s) with less unsaturation than phytoene (fraction D); hydroxylated polyterpenes (fractions A and B); and residual cholesterol (fraction C).
